REMARKS 

Responsive to the FINAL Rejection of August 31, 2006, attached are two photocopies of 
French text which contain self-explanatory tables showing the content of diolefins in pyrolysis 
gasolines on the one hand and FCC gasolines on the other hand. 

Referring to Exhibit 1, the publication entitled "LE RAFFINAGE DU PETROLE" the 
refining of petroleum, on page 392 at the bottom, there is a description of the (FCC) process and 
on page 393, the highlighted sentence reads that the gasoline fraction has a good octane number 
and after being sweetened can be sent to the gasoline pool. It is important to note that in the 
paragraph above the highlighted paragraph, it is stated that the gaseous fraction can be subjected 
to various unit processes, including but not limited to selective hydrogenation, but the 
highlighted paragraph does not indicate that it is necessary to perform any further operation on 
the FCC gasoline prior to sending it to the gasoline pool. This article was written in 1994, and 
since that time, governmental regulations have been promulgated, requiring that the content of 
sulfur in gasolines be substantially reduced. Consequently, at the present time, it is necessary to 
treat FCC gasolines to remove sulfur, and this has been done by conventional 
hydrodesulfurization on the one hand or by other measures including extractive distillation. 
Whereas it is necessary to reduce the sulfur content to the required upper limit permitted by law, 
it is also necessary for the gasolines to maintain a high octane rating. It is explained in the 
specification and is well known that hydrodesulfurization will also lead to a decrease in octane 
insofar as the olefinic content of the gasoline will be reduced. Though some minor diolefinic 
content may be present in FCC gasoline, the prior art of record does not show a process wherein 
an FCC gasoline is subjected to selective hydrogenation to eliminate the diolefins. 

Conversely, referring to Exhibit 2, which at the top is authored by Chauvel, Lefebvre and 
Castex, page 174 and page 175, provides tables showing the composition of C 4 and C 5 + cuts of 
such pyrolysis gasolines. It is seen from the tables that very high concentrations of diolefins are 
present in such pyrolysis gasolines, thereby mandating their removal prior to sending them to the 
gasoline pool; otherwise, gums would form during the operation of an internal combustion 
engine. More specifically, the median value of diolefins in the C 4 cut, as represented by 
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butadiene, is 37% and the values of diolefins in the C5+ cut ranges from 18.1% to 5.9%. These 
values are substantially greater than the percentages of diolefins found in FCC gasolines. Thus, 
it is respectfully submitted that pyrolysis gasolines and FCC gasolines are actually different in 
kind because the pyrolysis gasolines require the removal of diolefins whereas FCC gasolines do 
not necessarily require such removal. Referring to the comment in the Office Action regarding 
the table in the Lee reference, it is noted that there is no mention of "diolefins", but merely 
"olefins" which in the case of FCC gasolines refers to the desired high content of octane- 
contributing mono-olefins as compared to the gum-forming diolefins. 

Applicants' invention, on the other hand, provides a hydrogenation stage of an FCC 
gasoline prior to subjecting same to extractive distillation as set forth in claim 12. Whereas it 
was known to subject an FCC gasoline to extractive distillation, it was not known to provide an 
intermediate stage of hydrogenation, but it is this intermediate step which results in a host of 
advantages, as set forth in Applicants' specification on page 17: a higher desulfurization level 
without significantly reducing the olefin content as well as a gasoline which is lower in diolefins 
which is an incidental advantage. Note in particular that the total sulfur in the raffinate in Table 
3 on page 17 is 27 parts per million which is below the mandated upper limit for sulfur in 
gasoline in certain governmental regulations. It could not be predicted that the simple step of 
selective hydrogenation as carried out in Applicants' process would lead to such beneficial 
unexpected results. Consequently, on this basis, Applicants respectfully request reconsideration. 

Bearing in mind that this is a response to a FINAL Rejection, Applicants will not discuss 
the FINAL Rejection further, on a point by point basis, but reserve the right to do so in an Appeal 
Brief, or in another forum, if ever necessary. For the record, Applicants do not necessarily 
acquiesce to any of the statements set forth in the FINAL Rejection. Furthermore, Applicants do 
not understand the basis for the rejection of claims 22 and 23 which are explained in Applicants' 
remarks in the last filed amendment on page 9, second complete paragraph. 

In view of this response, Applicants would appreciate an indication of any allowable 
subject matter which would provide Applicants the opportunity of limiting the invention to same 
rather than proceeding with an appeal. 
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Finally, if there are any residual issues which can be expeditiously resolved by a 
telephone conference, the Examiner is courteously invited to telephone Counsel at the number 
indicated below. If Counsel is unavailable, however, the Examiner is invited to telephone 
Counsel's assistant, Ms. Richardson at 703-812-5326 for the services of another attorney who can 
handle the matter. 

The Commissioner is hereby authorized to charge any fees associated with this response 
or credit any overpayment to Deposit Account No. 13-3402. 



MILLEN, WHITE, ZELANO 

& BRANIGAN, P.C. 
Arlington Courthouse Plaza 1, Suite 1400 
2200 Clarendon Boulevard 
Arlington, Virginia 22201 
Telephone: (703) 243-6333 
Facsimile: (703)243-6410 
Attorney Docket No. : PET-2 1 06 
Date: November 30, 2006 

IWM:pdr 



Respectfully submitted, 




TTWilliam Millen, Reg. No. 19,544 
Attorney/Agent for Applicant(s) 
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d. Oxydation partielle (gazeification) (Strelzoff, 1974) 

Ici encore, il ne s'agit pas a proprement parler d'un procede de raffinac^ 
L'oxydation partielle est un des procedes de la conversion ultime des resirh^ 
lourds, asphaltes, coke et meme charbon. 

La transformation de base fournit essentiellement du monoxvde 
bone (CO) et de l'hydrogene. y ca *jl 

Les differentes variantes du procede permettent de produire : 

• de l'hydrogene de haute purete, 

• du methanol, de Tammoniac, 

• du methane ou du gaz pauvre. 

Le tableau 10.14 fournit quelques donnees essentielles concernant la pr# 
duction d'hydrogene par oxydation partielle d'un RSV. Les sous-produits son? 
l'anhydride carbonique et Thydrogene sulfure. 



CHARGE 


PRODurr 


RSV 




Oxyg^ne 


Composition 


% masse 


Composition 


%vol 


Composition 


% masse 


C 


84,60 


o 2 


95 


H 2 


97,5 ■ 


H 


11,30 


N 2 


2 


CO 


(lOppm) 


S 


3,50 


Argon 


3 


CH4 


1.0 


Cendres 


0,07 






N 2 


0.7 


N 


0,40 






Argon 


0,8 


( 


3 




0,13 












Tableau 
10.14 


Production d'hydrogene par oxydation partielle < 


Tun RSV. 





10.3.2.2 Les procedes de conversion par voie catalytique 

a. Le craquage catalytique fluide (FCQ 

Le procede de craquage catalytique est un element cle du raffinage avec le 
reformage catalytique et Falkylation dans la chaine de production des 
essences. Operant en phase gazeuse et basse pression, il utilise le catalyseur 
comme solide caloporteur. La temperature de reaction est de 500 - 540 °C et 
le temps de sejour de Tordre de la seconde. 

Les charges pour ce procede tres flexible sont en general des distillats 
sous-vide, des huiles desasphaltees, des residus hydrotraites ou non, ainsi 
que les sous-produits d'autres procedes tels que extraits, gatchs paraffi- 
niques, distillats de viscoreduction et de cokefaction, residus d'hydro- 
craquage, convertis en melange avec la charge principale. 

Les produits de conversion du craquage catalytique sont largement olefi- 
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pour les fractions legeres et fortement aromatiques pour les fractions 

Bite reactions de craquage etant endothermiques, la balance thermique est 
P||mie par la production de coke qui se depose sur le catalyseur et qui est 
^H : au regenerates. 

^KKmpuretes (S, N) contenues dans les fumees sont directement depen- 
IS^es des proprietes des charges. 
Kes produits principaux sont : 

fees fractions gaz liquefies (propane, propylene, butanes, butenes) qui 
^ : r>ourront fournir les charges des unites de MTBE, ETBE, alkylation, dime- 
"Frisation, polymerisation apres adoucissement et/ou hydrogenation 
^selective. 

I La fraction essence de bon indice d'octane (NOR 91-93 NOM 79-81) 
* envoyee apres adoucissement au pool essences. 

s^La fraction legere C 5 peut etre etherifiee (TAME), la fraction coeur 
I (75 - 125 °C) de moins bonne qualite est envoyee au reformage cataly- 
rjique alors que la fraction lourde (125 - 210 °C) fortement aromatique, 
1r~b"indice d'octane eleve, est envoyee au pool essences. 
jEune coupe distillat leger (light cycle oil - LCO) proche du gazole mais de 
feforte aromaticite et de faible indice de cetane. 
l Les sous-produits issus du FCC sont : 
-p • les gaz de raffinerie, 

| • le residu (Slurry) ou huile clarifiee (CLO) utilise comme fuel de raffinerie 
|; ou comme base de fabrication du noir de carbone, 

H le coke depose sur le catalyseur qui est brule dans le regenerates, pro- 
duisant de l'energie (electricite, vapeur) et la chaleur necessaire a la 
reaction. Les fumees produites sont debarrassees si necessaire des SO x 
et NO x , ainsi que des particules de catalyseur entrances. 
Le tableau 10.15 fournit quelques donnees generates concernant les 
[charges et produits du FCC. 



f Charge 50/50 
jArabe leger et lourd 


DSV 


DSV 
hydrotraitfc 


Residu atm. 
hydrotrait6 


fCoupe TBP (°C) 


375-550 


375-550 


375+ 




0,935 


0,923 


0,933 


ISoufre (% masse) 


2,80 


0,15 


0,35 


Azote (ppm) 


1000 


300 


1000 


^:Visc. k 100 °C (mm2/s) 


9 


8,5 


23 


i * Carb. Conr. (% masse) 


1,2 


0,4 


6 


: „ C7 insol. (% masse) 


<0,02 




.1.5 


| : Ni (ppm) 


< 1 


<0,5 


2 


r V(ppm) 


< 1 | < 0,5 


4 
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PROCEDES DE PETROCHIMIE 

Tableau 11.11 
Compositions types de coupes {% pds) 



I Severfte 
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n-butane 


5.2 


2^ 


bobutane 






Birtene-1 
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Butene-2 ds ! 


8,3 




Butene-2 trans 
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Isbbutene 
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Butadiene 
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47.5 
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100 fi 
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La figure 11.20 pour $a part resume I'agencement complet des different* equipe- 
ments des sections chaude at froide d'une unite de vapocraquage industrial. ! 



1.5. LES ESSENCES DE PYROLYSE 



De par leur teneur eJevee en hydrocarbures aromatiques,] notamment en 
les essences 05+ issues du vapocraquage de fractions petrol ierW I iqu ides, ou tes coupes 
auxquelles elles conduisent par simple! distillation, constituent un prbtfuit haiMement 
valorisable tant dans le'domaine des carburants que dans celui de la petrochimie 



1.5.1. La composition des essences de pyrolyse 



1 I* I ' 

Le tableau 11.12 presente des analyses types d'une essence C 5 + et de coupei arp4 



benzene, 
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matiques, obtenues par vapocraquage de naphta. Ainsi qu'on petit ie constaterSes ef- 
fluents contiennent des quantites non n*gligeables de diol6fines|!et d'alk^hyiarornatiques, 
qui rendent ceux d'entrej eux valorises en raffinerie (fraction impropres a] urie uti- 

lisation directe en tant que carburant ; |ces constituents, thermiquement instables, ! sont 
en effet a I'origine de la formation dejgommes dans les moteurs et doivent done! etre 
elimines au prealable. ' 1 i 
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LES SOURCES D'HYDROC^RBURES OLEFINIQUES ET 
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; Tableau 11.12 

Compositions types d'essence Cs + et de coupes aromatiques 
issues de la pyrolyse de haphta 



Pg: 



AROMATIQUES 



erents equipe- 



1 



mi 



I; 



""""" "-7-—^^ Nature 
Composition (% pdsl ^ — -^^^ 


Essence 
C 5 + 


1 ; Coupe 
'C6-200° C 


Coupe 
C6-C8 


Paraffines et 
Otefines 
Ototefines 
Aromatiques 
. Benzene 
. Toluene 

. Alkenylber 


naphtenes 
zene (styrene) 


1 1 II 

5.5 
18 r l 

; 28,0 
jj 13j9 

|S 3* ': 

1! w 




il: 
if 

>ii! 


7.8 
2.4 
8,7 

35.2 

; ".f 

; 1 3.8 1 ! . 


9,7 
3.0 
5,9 

43.7 
21,7 

: 1U 

! 1 4,7' 




Total aromal 


iquBs 


j! 64^6 ; 






'ill 


! '8i.i ! > r 


| 81/4 


Total 








!J 


; 100,0 i •■' 


100,0 j 


Teneuren soufre (ppm) 


\ 220 




-;| '180 

II 1 1. . 1 


1 ■ ISO ! 



Dans lies applications petrochimiques, les dienes apportent egalement das pertur 
battons dans le fonctionnetnent normal des installations et des catalyseurs ; mais dans j 
ces utilisations, les olefines et les composes soufres presehtent aussi certains inconvenients, j 
v j S -£. v j s des solvants d'extraction par exemple. Compte tenu de plus de la severite des 
specifications commerciales sur la teneur en sogfre dii benzene, une purification com-! 
plementaire des effluents aromatiques de pyrolyse est done indispensable dans ce cas. 
Comme les techniques les mieux adaptees en la mattere sont des hydrotraitements et; 
comma les specifications sur les quantites residuelles de non-aromatiques dans le benzene 
sont de leur ledte tres strictes, cette operation ne peut etre qu'un pretraitement. 

! i i 

Elle doit par ailleurs etre tres selective en transfdrmant le moins possible d'hydro- 
caroures aromatiques, dont les teneurs et la repartition dependent essentiel lenient, au 
niveau Idu vapocraquage, de ia nature de la charge jtraitee et des conditions opeYatoires. 
Le tableau 11.13 donne ainsi, au depart de| naphta, unj.a^ercu^dja la variation de la compo- 
sition des essences C5+ en foncttonjjde la severite dii jtraiteni^njt. D'une maniere gdnerale, 
pour une charge donnee, plus le rendement en ethyl enejcrbit. e'est-a^ire plus la severite 
augmenfe, plus la production d'essence de pyrolysej dirninue. Jalors que] sa concentration 
en benzene s'Sleve. Oh constate 6galjement| que les teneurs en^C6 et Cs aromatiques crois- 
sent, : alors que cell© du toluene reste relativement conrtante: 
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